In vivo brown fat response to hypothermia and norepinephrine in the ovine fetus.
The goal of this study was to assess the response of fetal brown fat in vivo to hypothermia and norepinephrine infusion. In 10 unanaesthetized, chronically-prepared fetal sheep (133 +/- 2 days of gestation) cold water was passed through tubing encircling the fetus in utero and plasma glycerol concentration was measured as an indicator of brown fat activity. Following cooling for 60 min, amniotic fluid temperature fell 7.79 degrees C to 31.66 +/- 1.73 degrees C (n = 8, P less than 0.001) and maternal temperature fell 0.63 degree C to 38.63 +/- 0.08 degrees C (n = 9, P less than 0.001). Eight of the fetuses were subjected to a second experiment in which norepinephrine was infused intravenously for 15 min. During infusion fetal arterial temperature fell 0.38 degrees C to 39.05 +/- 0.25 degrees C (n = 7, P less than 0.05). Amniotic fluid temperature (n = 7, NS) and maternal arterial temperature (n = 7, NS) remained constant. Glycerol concentration during the infusion increased from 0.73 to 1.27 mg/dl, a 74% increase over control (n = 8, P less than 0.001). Although clearly detectable, these glycerol responses to hypothermia and norepinephrine stimulation are one-third or less of those achieved after birth, indicating that thermogenesis remains quiescent in the near-term fetal sheep, despite powerful stimuli for activation.